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(54) SHEET TYPE HEAT PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sheet type heat pipe, capable of 
contriving thinning and lightening while excellent in flexibility. 

SOLUTION: In the sheet type heat pipe, operating liquid is sealed into a sheet type 
container 2, sealed by evacuating and made of a film, while the flow passage 4 of 
vapor and a wick 5 for circulating the operating liquid are formed in the sheet type 
container 2 made of the film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sheet-like heat pipe characterized by forming the wick for making a 
working fluid flow back while a working fluid is enclosed in the sheet-like container 
made from a film by which the vacuum lock was carried out and steamy passage is 
formed in the interior of the above-mentioned sheet-like container made from a 
film. 

[Claim 2] The sheet-like heat pipe according to claim 1 which was chosen from 
the group which the above-mentioned sheet-like container made from a film 
becomes from the rubber filled up with the resin film filled up with the complex film 
of a metallic foil, a metallic foil, the complex film of resin and a metallic foil, the 
complex film of rubber and a metallic foil, and a high heat-conducting 
characteristic film, the inorganic filler, or the metal powder and the inorganic filler, 
or the metal powder and which is formed using a kind at least. 

[Claim 3] The sheet-like heat pipe according to claim 1 or 2 with which the above- 
mentioned wick serves as the duty of the spacer for forming steamy passage. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sheet-like heat pipe used as 
radiator material in electronic equipment, such as a notebook computer. 
[0002] 

[Description of the Prior Art] By electronic equipment, such as a notebook 
computer, since generation of heat from arithmetic and program control (CPU) etc. 
leads to the fall of incorrect actuation or a life cycle, the cure against heat 
dissipation is made. Moreover, the cure against heat dissipation is more important 
still by the increment in the exoergic consistency inside the case accompanying 
the demand of the increment in the calorific value of CPU by high-performance- 
izing of electronic equipment in recent years, thin-shape-izing, lightweightHzing, 
and a miniaturization. Although the method which prepares a radiation fin in the 
exoergic section conventionally, and is cooled by the fan was taken, there was a 
problem of the increment in the power consumption by the fan, weight increase, 
the noise, and the hindrance of a miniaturization. Therefore, in order not to need 
drive power but to radiate heat efficiently in the limited tooth space, the device 
which is moved to the heat sink in which the heat of the exoergic sections, such 
as CPU, was formed at the base [ of a notebook computer ] and display side using 



the heat pipe excellent in thermal conductivity, and radiates heat is taken. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to respond to the further thin- 
shape-izing of electronic equipment in recent years, lightweight-izing, and a 
miniaturization, the cure against heat dissipation which used the tooth space in a 
case effectively further is needed, and a heat pipe is asked for a thin shape, a light 
weight, and flexibility. However, in the conventional heat pipe, the limitation was in 
weight or flexibility for use of the container made from a metallic conduit. 
Moreover, the outer diameter of a container had the difficulty which can carry out 
[thin shape ]-izing also of the min only to about 1mm. 

[0004] This invention sets offer of the sheet-like heat pipe excellent in flexibility 
as the purpose while it was made in view of such a situation and can attain thin- 
shape-izing and lightweight-ization. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the sheet-like heat pipe of this invention takes the configuration that the wick for 
making a working fluid flow back is formed while a working fluid is enclosed in the 
sheet-like container made from a film by which the vacuum lock was carried out 
and steamy passage is formed in the interior of the above-mentioned sheet-like 
container made from a film. 

[0006] That is, this artificer repeated research wholeheartedly in order to get the 
heat pipe excellent in flexibility, while being able to attain thin-shape-izing and 
lightweight-ization. Consequently, when it replaced with the container made from 
the conventional metallic conduit and the container was formed in the shape of a 
sheet using the film material, lightweight-ization could be attained with thin shape- 
ization of a heat pipe, and a header and this invention were reached [ that the 
heat pipe excellent in flexibility is obtained, and ]. 

[0007] In addition, the sheet-like container made from a film in this invention 
means the container fabricated in the shape of a sheet using film materials, such 
as a metallic foil. 

[0008] And when a sheet-like container is formed using the film material excellent 
in the airtightness of the resin film filled up with complex films, such as the above- 
mentioned metallic foil, a metallic foil, and resin, an inorganic filler, etc., since the 
performance degradation by the leakage by the container exterior of a working 
fluid and transparency of the noncondensable gas inside a container etc. can be 
prevented, it is desirable. 

[0009] Moreover, if the spacer combination wick which served as the duty of the 
spacer for forming steamy passage is used, the further thin-shape-izing and the 
further lightweight-izing of a sheet-like heat pipe can be attained by reduction of 
components mark. 
[0010] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is 
explained in detail. 

[001 1] Drawing 1 is the mimetic diagram showing the cross-section structure 



which intersects perpendicularly with the longitudinal direction of the sheet-like 
heat pipe of this invention. As this sheetHike heat pipe is shown in drawing 1 , 
while the working fluid is enclosed in the sheet-like container 2 made from a film 
by which the vacuum lock of the metallic foil 1 of two sheets is carried out, and it 
becomes, the interior of the above-mentioned sheet-like container 2 made from a 
film is divided into two or more steamy passage 4 by two or more spacers (frame 
material) 3. And the wick 5 for making a working fluid flow back is formed in 
vertical both sides of this steamy passage 4. In addition, in drawing, 6 shows the 
sealant layer for sticking the metallic foil 1 of two sheets. 

[0012] The sheet-like heat pipe shown in above-mentioned drawing 1 is producible 
as follows, for example. That is, the metallic foil 1 of two sheets used as the 
formation ingredient of the sheet-like container 2 made from a film is prepared 
first, and the sealant layer 6 is formed in whole one side of the metallic foil 1 of 
one sheet of them. And while dividing into two or more steamy passage 4 by 
opening spacing's and sticking two or more etc. carrying out a metal core wire, and 
forming a spacer 3 on the metallic foil 1 in which this sealant layer 6 was formed, a 
metal fiber mesh is stuck on the part which touches the steamy passage 4 of the 
above-mentioned sealant layer 6, and a wick 5 is formed. Similarly a metal fiber 
mesh is stuck also on the part which touches the steamy passage 4 of the 
metallic foil 1 of one more sheet, and a wick 5 is formed. Subsequently, it is made 
saccate [ which stuck three places of superposition and the periphery section by 
thermal melting arrival on the metallic foil 1 which formed the above-mentioned 
sealant layer 6 for the metallic foil 1 in which this wick 5 was formed, and opening 
opened ]. And after enclosing a working fluid in the above-mentioned bag, the 
vacuum lock of the regio oralis is heat sealed and carried out. The sheet-like heat 
pipe made into the purpose by this is producible. In addition, the above-mentioned 
working fluid is held in the die-length direction of a wick 5 according to the 
capillary tube force. 

[0013] In addition, especially limitation may not have the configuration of the 
above-mentioned metallic foil 1 , it may be a wave, or you may have a slot. 
[0014] The thickness of the above-mentioned sheetHike container 2 made from a 
film is the point of thin-shape-izing, and 0.2mm or less is about 0.035mm desirable 
especially preferably. 

[0015] Moreover, it is not necessary to form in whole one side of a metallic foil 1 
the sealant layer 6 formed on the above-mentioned metallic foil 1, and even if it 
forms only in the frame part of the periphery section, it does not interfere. As for 
the above-mentioned sealant layer 6, especially limitation does not have whether 
it forms in which metallic foil 1 that what is necessary is just to form in either of 
the metallic foils 1 of two sheets. In addition, the thermal resistance [ layer / 6 / 
above-mentioned / sealant ] according to the operating environment of a product, 
permeability, bond strength, etc. are needed. For example, when thermal resistance 
is required, the thickness is usually about 10 micrometers, using epoxy system 
resin as a sealant layer 6. However, the quality of the material and thickness are 
not limited to this. 



[0016] Although especially the magnitude of the above-mentioned spacer 3 is not 
limited, width of face is usually 0.25-1. 32mm, and height is usually 0.6mm or more. 
Moreover, although the number of the above-mentioned spacer 3 changes with 
magnitude of a sheet-like heat pipe, it is usually 4-12. 

[0017] Although the magnitude of the above-mentioned steamy passage 4 is not 
limited especially, either, width of face is usually about 0.6mm, and height is usually 
about 0.6mm. Moreover, although especially limitation does not have the number of 
the above-mentioned steamy passage 4, either, it is usually 3-11. 
[0018] As a formation ingredient of the above-mentioned wick 5, if a working fluid 
can be made to flow back according to the capillary tube force, it is also possible 
for it not to be limited to a metal fiber mesh and to use a glass fiber mesh etc. 
Wire sizes (diameter), such as the above— mentioned metal fiber mesh and a glass 
fiber mesh, are usually about 0.02mm. 

[0019] It is not necessary to form the above-mentioned wick 5 in the both sides 
of the inferior surface of tongue of the steamy passage 4, and a top face, and it 
may be formed only in either. In addition, even if it forms the above-mentioned 
wick 5 by making into a split face the part of the metallic foil 1 (or sealant layer 6) 
which touches the inferior surface of tongue of the steamy passage 4, and a top 
face, or making into a split face the part of the spacer 3 which touches the side 
face of the steamy passage 4, it does not interfere. 

[0020] Although there is especially no limitation, even if width of face (major axis) 
is usually 2-1 0mm and the magnitude of the sheet-like heat pipe of this invention 
is the width of face beyond it (major axis) except for the demand as a product, 
there is especially no problem. Moreover, thickness (minor axis) is usually 1mm or 
less, and die length is usually 100-300mm. 

[0021] Drawing 2 shows other examples of the sheet-like heat pipe of this 
invention. This sheet-like heat pipe is the same configuration as drawing 1 except 
sticking the metallic foil 21 of one sheet in which the sealant layer 26 was formed 
on inner skin by the so-called joining-the-palms-together ****, and forming the 
sheet-like container 22 made from a film. 

[0022] Drawing 3 shows other examples of the sheet-like heat pipe of this 
invention. This sheet-like heat pipe is the same configuration as drawing 1 except 
sticking the metallic foil 31 of one sheet in which the sealant layer 36 was formed 
on inner skin by the so-called envelope ****, and forming the sheet-like container 
32 made from a film. 

[0023] Drawing 4 shows other examples of the sheet-like heat pipe of this 
invention. This sheet-like heat pipe is the same configuration as drawing 1 except 
not using the wick 5 and spacer 3 in drawing 1 using the spacer combination wick 
10 which served as the duty of the spacer for forming the steamy passage 4. Thus, 
by using the spacer combination wick 10, it becomes unnecessary to constitute a 
spacer from an another member, and the further thin-shape-izing and the further 
lightweight-izing of the heat pipe by reduction of components mark can be 
attained. 

[0024] In addition, as the above-mentioned spacer combination wick 10, porosity 



columns, such as a sintering porosity column and a nonwoven fabric column, etc. 
are raised, for example. 

[0025] Moreover, the sheet-like heat pipe of this invention may be the structure 
which inserted the spacer which consists of a coil and formed steamy passage in 
the sheet-like container made from a film. Such a sheet-like heat pipe is 
producible as follows, for example. That is, the resin film which comes to laminate 
resin, such as denaturation polypropylene, is first prepared for both sides of a 
metallic foil. Subsequently, it is made saccate [ which carried out the seal of the 
two places, the lateral portion of this resin film, and an edge (pars basilaris ossis 
occipitalis), and opening opened ]. And after enclosing a coil, a wick, and a working 
fluid in this bag, the vacuum lock of the regio oralis is heat sealed and carried out 
Thereby, the sheet-like heat pipe made into the purpose is producible. In this 
sheet-like heat pipe, the coil itself serves as a spacer which forms steamy 
passage. 

[0026] In addition, the number of the coils inserted into a bag will not be limited 
especially if it is one or more pieces. And when there is a coil, the cavernous 
section of the die-length direction in a coil serves as steamy passage, and when a 
coil is two or more pieces, the cavernous section formed between coils also 
serves as steamy passage. The diameter of the above-mentioned coil is usually 
0.6mm or more. 

[0027] Moreover, as a wick used with the above-mentioned coil, especially 
limitation can be formed by there being nothing, for example, inserting a tubed 
metal fiber mesh into a coil. 

[0028] In addition, it is not limited to the above-mentioned structure and the 
sheet-like heat pipe of this invention can also change various ingredients etc. as 
follows. 

[0029] As a film material which forms the above-mentioned sheet-like container 
made from a film, monolayer films, such as a metallic foil and rubber filled up with 
the resin film, the inorganic filler, or metal powder filled up with the inorganic filler 
or the metal powder, are raised. Moreover, multilayer films, such as rubber which 
carried out coating of the resin film, the inorganic filler, or metal powder which 
carried out coating of the complex film of a metallic foil, the complex film of resin 
and a metallic foil, the complex film of rubber and a metallic foil, and high heat- 
conducting characteristic films (graphite sheet etc.), a metal vacuum evaporationo 
resin film, metal vacuum evaporationo rubber, a metal vacuum evaporationo 
quantity heat-conducting characteristic film, an inorganic filler, or the metal 
powder, etc. are raised. And it is as follows, when O shows what is suitable for O 
and transparency prevention in what is most excellent in the transparency 
prevention for preventing the performance degradation by the leakage by the 
container exterior of a working fluid, and transparency of the noncondensable gas 
inside a container etc. and ** shows that from which transparency prevention falls 
a little. 

[0030] .metallic foil O : O The complex film of a metallic foil and resin, the complex 
film of a metallic foil and rubber, Complex-film [ of a metallic foil and a high heat- 



conducting characteristic film ] **: A metal vacuum evaporationo resin film, metal 
vacuum evaporationo rubber, a metal vacuum evaporationo quantity heat- 
conducting characteristic film (in addition, a metal vacuum evaporationo film) 
Rubber which carried out coating of the resin film, the inorganic filler, or metal 
powder which carried out coating of the rubber, the inorganic filler, or metal 
powder filled up with the resin film, the inorganic filler, or metal powder filled up 
with the inorganic filler or metal powder which will approach O if a vacuum 
evaporationo layer is multilayered [0031] As the above-mentioned metallic foil, 
copper foil, aluminium foil, a stainless steel foil, etc. are raised, and copper powder, 
aluminium powder, etc. are raised as the above-mentioned metal powder, for 
example. In addition, the above-mentioned metallic foil, a metal powder, and an 
inorganic filler are chosen and used according to the working fluid to be used. 
Moreover, the above-mentioned metal powder and an inorganic filler can also mix 
and use what has a large particle size, and a small thing, and there is especially no 
limitation also about both mixed rate. 

[0032] In addition, as the above-mentioned working fluid, there is especially no 
limitation, for example, water, a methanol, ammonia, chlorofluocarbon, etc. are 
raised, and these are chosen and used according to service temperature. 
[0033] Moreover, there is especially no limitation also as an ingredient of the 
above-mentioned resin film, for example, polyethylene terephthalate (PET), 
polypropylene (PP), etc. are raised. 

[0034] In addition, since films can be stuck by thermal melting arrival as a 
formation ingredient of the above-mentioned sheet-like container made from a film 
when using a resin film etc., the sealant layer prepared when a metallic foil was 
used alone is omissible. 

[0035] Moreover, the above-mentioned spacer can also use resin, rubber, etc. 
[0036] The sheet-like heat pipe of this invention is used as radiator material in 
electronic equipment, such as a notebook computer. That is, while forming a 
collection-of-heat plate (heat sink) in the rear face of CPU of the body of a 
notebook computer through heat dissipation rubber, it is used in the mode which 
connects the collection-of-heat plate which prepared the heat sink (radiator) in 
the display side, and was formed in the heat sink side, and the heat sink prepared 
in the radiator side. Since the film material is used for the sheet-like heat pipe of 
this invention, it can be excellent in flexibility, it can be easily prepared also in the 
location where flexibility, such as a hinge region, is demanded, and can attain the 
miniaturization of an electrical machinery and apparatus. 

[0037] And in this invention, it acts as radiator material according to the following 
devices. That is, the water in a sheet-like heat pipe (working fluid) evaporates in 
generation of heat from CPU, it becomes a steam, and this steam gets across to 
the heat sink by the side of a display through the steamy passage in a sheet-like 
heat pipe. And after heat is taken by the display side, it is condensed, becomes 
water (working fluid) again, and flows back to a heat sink side through the wick in a 
sheet-like heat pipe. By repeating such a cycle, heat can be radiated to a 
generation of heat of CPU display-side. 



[0038] In addition, as the collection-of-heat plate by the side of the above- 
mentioned heat sink, or a heat sink by the side of a radiator, there is especially no 
limitation and what processed an extruded material or a plate of aluminum etc. is 
used. 

[0039] Moreover, as the above-mentioned heat dissipation rubber, if excelled in 
thermal conductivity, there will be especially no limitation, for example, a ceramic 5 
- the 500 weight sections, the thing that mixed the 350 - 400 weight section 
preferably will be raised to the silicone rubber 100 weight section. As the above- 
mentioned ceramic, Si02, aluminum 203, MgO, etc. are raised, for example. 
[0040] In addition, the sheet-like heat pipe of this invention may unify the heat 
dissipation rubber stuck on a heat sink, a sheet-like heat pipe, and a heat sink. 
Thereby, while being able to stick on the rear face of CPU directly, thin-shape- 
izing by reduction of components mark, lightweight-izing, and simplification like an 
assembler can be attained. 

[0041] Below, it combines with the example of a comparison and an example is 

explained. 

[0042] 

[Example] First, two copper foil with a thickness of 0.035mm was prepared, and 
the sealant layer with a thickness of 0.03mm was formed in whole one side of the 
copper foil of one sheet of them. Subsequently, the nonwoven fabric (cross- 
section 0.6mmx0.6mm) was used for the front face (sealant layer side) of the 
copper foil in which this sealant layer was formed, two or more spacer combination 
wicks were formed in it, and it divided into two or more steamy passage (cross- 
section 0.6mmx0.6mm). And it was made saccate [ to which three places of 
superposition and the periphery section were stuck by thermal melting arrival, and 
opening opened the copper foil of one more sheet on the copper foil in which the 
above-mentioned sealant layer was formed ]. Subsequently, after enclosing a 
working fluid(water) into this, the vacuum lock of the sheet-like container made 
from a film was carried out by heat sealing the regio oralis using a heat sealer 
(vacuum deairing sealer by Fuji Impulse Co., Ltd.) (vaccum pressure: 0.133Pa). This 
produced the sheet-like heat pipe made into the purpose (refer to drawing 4 ). The 
total thickness of this sheet-like heat pipe is [ 9mm and the die length of 0.7mm 
and width of face ] 1 50mm. In addition, when the sum total of the cross section of 
a wick and the cross section of steamy passage is set to 100, the cross-section 
percentage of a wick is 50%. 
[0043] 

[Comparative Example(s)] the sheet-like container made from a film — replacing 
with a square shape with a thickness of 0.2mm — while using the flat copper 
container (width of face of 9mm, height of 1.00mm, die length of 150mm), it 
replaced with the nonwoven fabric and the metal heat pipe was produced like the 
example except using the copper mesh of 0.02mm of mesh wire sizes. 
[0044] Thus, many properties of the heat pipe of the acquired example and the 
example of a comparison were collectively shown in the following table 1. In 
addition, the theoretical value of minimum bend-radius = minor-axis (total 



thickness) x3.5 showed the minimum bend radius. 
[0045] 

[Table 1] 



[0046] Compared with the metal heat pipe of the example article of a comparison, 
the total thickness is thin, and it is lightweight, and since the minimum bend radius 
is moreover also small, as for the sheet-like heat pipe of an example article, the 
result of the above-mentioned table 1 shows excelling in a thin shape and 
flexibility. 
[0047] 

[Effect of the Invention] As mentioned above, the wick for making a working fluid 
flow back is formed, and the sheet-like heat pipe of this invention is constituted 
while a working fluid is enclosed in the sheet-like container made from a film by 
which the vacuum lock was carried out and steamy passage is formed in the 
interior of the above-mentioned sheet-like container made from a film. Since the 
container is formed in the shape of a sheet using the film material, while being able 
to attain thin-shape-izing and lightweight-izing of a heat pipe compared with the 
container made from the conventional metallic conduit according to this invention, 
improvement in flexibility can be aimed at. Moreover, when the sheet-like heat 
pipe of this invention is made into the same cross section as the cylinder made 
from the conventional metallic conduit, and a plate-like heat pipe, since thin- 
shape-izing is possible for a sheet-like heat pipe, it can enlarge a touch area with 
the exoergic section and a heat sink, and its heat transfer loss decreases. 
Therefore, compared with the conventional heat pipe, heat exchange effectiveness 
of a sheet-like heat pipe improves as a result. 

[0048] And when a sheet-like container is formed using the film material excellent 
in airtightness, such as the above-mentioned metallic foil, since the performance 
degradation by the leakage by the container exterior of a working fluid and 
transparency of the noncondensable gas inside a container etc. can be prevented, 
it is desirable. 

[0049] Moreover, if the spacer combination wick which served as the duty of the 
spacer for forming steamy passage is used, the further thin-shape-izing and the 
further lightweight-izing of a sheet-like heat pipe can be attained by reduction of 
components mark. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing an example of the sheet-like heat 
pipe of this invention. 

[Drawing 2] It is the mimetic diagram showing other examples of the sheet-like 
heat pipe of this invention. 

[Drawing 3] It is the mimetic diagram showing other examples of the sheet-like 
heat pipe of this invention. 

[Drawing 4] It is the mimetic diagram showing other examples of the sheet-like 
heat pipe of this invention. 
[Description of Notations] 

1 Metallic Foil 

2 Sheet-like Container made from Film 

3 Spacer 

4 Steamy Passage 

5 Wick 

6 Sealant Layer 
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JS1*v ±IB*>-5> hH6£flML/c#S?I1 CD±IC 

SALfti, n»*t-h5'-n/LTjiffl*titr*. c 

[0 0 1 3] 3&fc\ ±f3£jgH 1 <Dff5ttti1#(cp^li^ 

[0 0 14] ±IB7-r;i/Aiy->- f-ttzi^x^cDESUP 
t*x 5»SHb<Dj5?» 0. 2mmJ-XT*W£L<, t#tc# 
$L<t*0. 0 3 5mmiiT$«„ 

[0015] $fc, ±ib#mjsi ±izmm?z-y- : 5> 
&?tag£<, t^-rn^sss i tc^f^aH^KPi 

«l*«Ts WJKH4fl«i£«*li$(::tt, ->-5>hS6<»:L 

[0 0 16] ±|BX^— 9— 3(D^3-T*-ti, ^(CPfi^-T 
StOTIttl* Itf, a«0. 2 5~1. 3 2mm 
ilSSO. 6mml.ll:?S«, $f=, ± 

iBx^—y-- 3 ^-Fttt-Hwy©^ 
[0017] ±B««aB»4<o**s«E,s mcmmrz 

4 #tcpg£li&^6\ ii«3~1 1*T* 

[0018] ±13^ 5 <mmmtLTit. %m 

(US) Ws ilJgO. 0 2mmgIT«5. 

[0 0 19] ±s50 * -y t> 5 It, SI»SfEtt40TiH*JJ: 

^fiELTfciCV &fc\ ±I3r>-< 5 
4©-F®£<fcO ; ±ffi ( hjg-r (S^tMi->-5 



[0 0 2 0] *5gB^cr)->- httt- h/\V7©*$J 
I*. ittlcPl^{*^:t^\ ill (OS) tfilig2~1 Omm 

S) TfcoT'felSlEKIlKifclA, £/c, J»* (JBS) » 
il^1mmJ-XTT\ **t*jl^1 0 0~3 0 0mm?$ 

[002 1] H2I4, *»^0D->-h*et:-h/\Vy© 

2 1 t^t*5^SfiUTBAy^to^T7-i-;l/A^-> 

-h«a>7 : t2 2s^nK(^t ei £.mm<om 

[0 0 2 2] EH3tt» *^CD->-h«fc:-h/WycD 
It. rtSHC->-7>H3 6£J£/$Lfc1#:<C>£J»I 

3 i ivb»«imttvrav^eT7'r/i/AK5' 

[0 0 2 3] 04HU *«^<0->-t-ttt:-h/t'rr© 
fteWfi!l«-^Lfc^<DT^-5o CCOv- htKfcl- 
t±v ^affiK4«-^fig-r*/-ci6<DX^— 9- ©SS«* 
tefcX^— -y ^ i o?ffll\ 
r><-y^5*Jj;y : X^-+f-3^fflL^:LUXW*s HI 
1 <kim©«JST'««„ dcDckdtt. 

[0 0 2 4] ftfc\ ±»3X'S— t-iffl-Ji"^ 1 Oct 

[0 0 2 5] *^<Dv'-h«fc-h/\Vy«, 
■9-5-JfALT, iRftSIW*Jg«Ln:«J6Ta5^T > 6.<t: 

*«JS©PSBBfcSEi*fe#y tru s 
-f •y-7fc«tU : fPi()^l>fAL/i:mv PgU*t:-h->-/U 
X^— 9— ift^o 

[0 0 2 6] ftfc\ «pg(c»AT*n-f/U©«tt % ifl 
J-X±7Sti«^lcpg^sr^tOTfiftt\ ^-LTs 

1 ffl(75«^(i s zi Y;l/F«gcDS?^|Si0^gP3!)^M 
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13=1^ )l>(Dmmt. iiSgO. 6mm«i7$5. 

[0 0 2 7] ±ma-ovtt^zmi^y-< V? 
&mmm* •> •> a. *» a-t * c <t tc * y raisr set 

[0 0 2 8] *»^©->-httk-h/t-r^4 % 
[0 0 2 9] ±E7^iUAK3/- htt3Vrt«B«t 

cm* $>mm*jzm l it zsi+moimm y << i^^mf en 

©s SgilKihlCjgLTC^tco^O, ^■¥»aK!RS±fl'S 
[0 0 3 0] © : 

#«$§.fciSe!SM47*/UAeo&^7<;UJU 

e8tft7i-;uz* ^Hf7 -1- ;UAtis 
*/ifb-rn«ro'sific5<) % *sii7<5-*stM*£jB 

[0 03 1] ±B±mmtLTlt. fflrLlS, mm, Til 

LTit, mzit. mm. T)i~-yL,m^S5ife>ti 
%o ±ib#s?s, &mm, mmy<^-it. mm 

[0032] iiBf^ifi^i Lilt *#icps£ti& 
<u «y^.«r % 7j<, y*y-jk t 7 > ; e-7 7 , 7P>Stf 

[0 0 3 3] ±fBMl7-i-;l/A©W*4i:LT i t,^ 

(PET) „ *U7afc: 0 U> (PP) ^tfdBWSft*. 
[0 0 3 4] &3b\ ±fB7Y;Ui A ^->- httziV^^-OD 



JBflMmtLT, SJJ3i7-r/i//*$?:£m^ij§£-y:, nftn 
Sic j; y y -r ;U/xlH±^ft6 y ^-t+s zttfTZZtc 

[0 0 3 5] Sfcs ±KX^— 9— ffilAtf. fcJfli^ 
[0 0 3 6] *^CD->- l-ttfc:- h/\V7«:, ffil* 

«\ y- hJivzi>m<Dm¥®mc&vzwi$mttt l 

Tffil^6tli.o "T^to^, y- h/\°V=I>*fls:<DC p u 

71*. y-fji/ju^tm^m^n^tctb^mzmn. t 

[0 0 3 7] -?■ LT> Oif4)J;-5& 
«W«cJ:y8a!ft»**iLTf^fflr*c Tlttt* CPU 

JKSLT*tRJl[4:*»A C<7>#S&JKjti«S'- httfc:- 

^lt. yy°is'( , mT-m&mt>titc&, mm 

^■y'r^;u^s#yis-rc<htcj;y. c p uwin^f-c 
[0038] ±mmmmn(Dmm& ! $>L<imm 

[0039] £fc. ±mmm^L.t ltii m&mmz 

>JA1 0 0a*aJtc^LT-b^ = -y-7 5~5 0 0fi« 

SPv if$L<ti3 5 0~4 0 omm^'M-tLrc^<DW 
ft^tfStl^o ±IB-tr5 = 'y0i:LT«, #J;t«\ S i 
O2 > A I 2 O3 > MgO^Stf SttSo 
[0 0 4 0] **>\ *«R8eD->-httt-h/t-r7'(i» 

'>(cj:^»iyjbv S»bfcJ:rJ f ilB*3tTifioiBrilfftS' 
El^c:<i:Ai' < T$--S„ 
[004 1] 03?lC, *SfiW(co^Tit«fflli^Tltt 

[0 0 4 2] 

[HiSEWI] ^-T\ il^O. 0 3 5mmC0^5I^2^2p« 
U ^<D-3^C01 tSKD^SOM-S^tcp^O. 0 3m 

(WffiO. 6 mm x 0. 6mm) ^fflL^T^cDZ^— 
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6mmx0. 6mm) izifflvfc f LT> ±§3v'-7 

ALfcSL P»*t-t-5/— 5- (S±-f >/\VUXttg 
) ^Tt-h ->-;!/ (HfflE: 
0. 1 3 3 P a) -r^CtlCJ^A y-HVlM=/- Ktt 

httfc-h/t-r7*f|s«Lfe (H4#ffi) o CflDv'-h 
tttl- y<D^J¥*ttO. 7 mm, ifil±9mm, 

[0 04 3] 

0. 2mm<D^mM¥CO^ZlV7 ; ^- (ifg9mrru 

1. 0 0mm, 5 0mm) ^m^t^tlc, ^ 
^WSlCftX-T. *-y : SD.ffigiO. 0 2mm(Di§y -y->a. 
*ffll/**W*H& H»Ji:(W)«tcLTv £M«fc:-|*/f 

[0044] z(D£vizLzmatitcmmm3s£zfkkn 

fc. »/J\tt»fR»4s »/JxflWR=fflS OttJP*) 

X3. S-p^aHWiTwLfc. 

[0 0 4 5] 

[«1] 











5 0 


5 0 


MM (*) 


2. 0 


6. 3 


(mm) 


0, 7 


1 0 0 


«'J>ft«fR (mm) 


2.45 


3. 5 



[0 0 4 6] ±§B* 1 <Btt*frS, HSS#Jp D D tf>v- htt 
[0 04 7] 



□ V^^-OrtSPlciglSCSiESSfeWRe? tiTl^ <h <!: t, KfE 

^y^i-\,zit<Ts fc- M^f yoaRHfbfc.taWfb 
#1***. £/c, *«flOi/-httb-h/W7S, fit 
SrtHiKz: Lfe*^ •>- httk- h/\Vyt*»^b^pJ 

[0 0 4 8] ■?■ LT\ ±IBft«5S»<0*«tttC«nfc7 

[0049] *i«;3iiB*JKja-r*fca&©^^— tt 

[HI1] «M8«55'-M*l:-h/[Y7«!)- fl|*3?ti 
[02] httfc- h/\V -fOMfDm^W-t 

[03] *^<7)->-h«t-h/wyo[)fttoDfi!i^-r 

[04] *5Sll(0->- t-tffc- h/\V^<DfteODffil^-r 
[^©IftEB] 

1 

2 7-f/Ui*«->-h«3>y^- 

3 7.^—9- 

4 jiStSftK 
5 

6 ~>-5> h/1 



[04] 
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[Ell ] 



[02] 




1 : &mm 

3 : X^-V- 

6 : v-3yhm 




[H3] 



